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numerous surgical techniques can be used for conserva-
tive laryngeal cancer treatment. in all cases, the goal is to 
preserve laryngeal function as far as possible and, at the 
same time, to observe, as rigorously as possible the prin-
ciples of oncological radicality.
Between  1st  January,  2003  and  1st  January,  2009,  122 
functional reconstructive laryngectomies were performed 
at the EnT Clinic of modena general hospital.
The following types of procedure were performed:
•  Cricohyoidoepiglottopexy  (CHEP)  or  laryngectomy 
using the mayer-Piquet technique: 56 patients had this 
type of surgery.
•  Cricohyoidopexy (CHP) or laryngectomy using the La-
bayle technique: 20 patients.
•  Supraglottic  horizontal  laryngectomy  (SHL)  using 
Alonso’s technique: 35 patients.
•  Glottic horizontal laryngectomy using Calearo-Teati-
ni’s technique: 4 patients.
•  Supracricoid hemipharyngectomy: 2 patients.
•  Tracheohyoidopexy (THP): 5 patients.
Patients had a mean age of 65 years (range 48 - 84 years).
The  nasogastric  tube  removal  date  and  discharge  date 
were calculated for all patients. The data regarding decan-
nulation was calculated in all patients except those who 
had to follow a subsequent cycle of radiotherapy to com-
plete treatment, as these patients were discharged with the 
tracheotomy tube, as a precaution, in view of their subse-
quent radiotherapy.
in the light of these data, the nasogastric tube was re-
moved, on average, on post-operative day 14 (range: 3-38 
days), on average, patients were decannulated on day 23 
(range: 12-88 days), discharge was, on average, on day 27 
(range: 11-90 days).
deglutition training ended at discharge. The deglutition 
data refers to all patients, who attended a 3-month follow-
up visit.
Two deglutition assessment scales were used:
•  “Dysphagia Score” (Table I) which provides a score on 
the basis of the patient’s medical history.
•  “Penetration-Aspiration scale” (modified version) (Ta-
ble ii) performed after a fibrolaryngoendoscopic evalu-
ation of swallowing (FEES).
As speech rehabilitation takes place primarily after dis-
charge, the findings concerning deglutition concern all pa-
tients, whereas the voice findings concern those patients 
able to attend speech therapy sessions at our service only.
As far as the vocal results were concerned, we used yan-
agihara’s classification (modified by ricci maccarini and 
de Colle) for the vowel \a\, this classification involves 
three types of spectrogram.
As far as the aerodynamic indices were concerned, we 
took into account the maximum phonatory time on a 
sustained vowel \a\. We also took into account the pa-
tients’ self-assessment, filling in the voice handicap in-
dex (ten-item version): each question was given a score, 
these scores will be added together and the patient’s per-
ception of his/her voice and to what extent it is invali-
dating will be evaluated (0: voice normal; 1-13: slight 
alteration; 14-27: moderate alteration; 28-40: severe al-
teration).
Table I. Dysphagia Score.
Score Symptoms
1 Normal deglutition
2 Rare coughing when swallowing saliva, not related to the 
introduction of food
3 Rare coughing when introducing food
4 Frequent coughing when introducing food
5 Frequent cough not related to the introduction of food
6 Pulmonary aspiration
Table II. Penetration-Aspiration scale modified.
Score Criteria 
1 The material does not enter the respiratory tract
2 The material enters the respiratory tract, comes into contact 
with the neoglottis, stimulates the cough reflex and is 
completely expelled
3 The material enters the respiratory tract, comes into contact 
with the neoglottis, stimulates the cough reflex and is not 
completely expelled
4 The material enters the respiratory tract, passes the neoglottis, 
stimulates the cough reflex and is completely expelled
5 The material enters the respiratory tract, passes the neoglottis, 
stimulates the cough reflex and is not completely expelled
6 The material enters the respiratory tract, passes the neoglottis, 
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having  analysed  the  post-operative  complications,  we 
observed that 16 patients had persistent respiratory prob-
lems: of these, 4 had a supraglottic laryngectomy, 1 had 
a cricohyoidopexy, 9 patients had a cricohyoidoepiglot-
topexy and 2 patients had a tracheohyoidopexy.
in 10 cases, it was necessary to perform a laser mucosal 
flap resection to remove the cause of respiratory prob-
lems. in the others, the problem resolved spontaneously 
or following cortisone therapy.
dysphagia problems were encountered in 28 patients: of 
these, 12 had a supraglottic laryngectomy, 10 had a cri-
cohyoidopexy, 5 patients had a cricohyoidoepiglottopexy 
and 1 patient had a supracricoid hemipharyngectomy.
in most patients (17 patients), the dysphagia problem was 
resolved following a prolonged cycle of deglutition thera-
py. in one patient, a percutaneous gastrostomy (PEg) had 
to be placed and was subsequently removed once a cor-
rect deglutition dynamic had been obtained after a cycle 
of therapy.
Another patient with irresolvable dysphagia problems un-
derwent surgical totalisation. Surgical treatment with in-
jective laryngoplasty to resolve dysphagia problems, was 
performed in 9 patients.
Considering  the  patients  undergoing  surgical  rehabili-
tation only, and including also patients with dysphagia 
problems following a partial laryngectomy performed in 
another centre, the caseload was composed as follows:
•  4 patients, of whom 2 had a CHP, and 2 had CHEP 
in another centre, required reconstruction review sur-
gery;
•  13 patients had an injective laryngoplasty with Vox Im-
plants; of these, 6 underwent ChEP, 2 ChP, 4 Shl and 
1 patient had supracricoid hemipharyngolaryngectomy 
(of these, 4 had surgery in another centre). only one of 
these patients, in addition to an injective laryngoplasty, 
also had reconstruction review surgery combined with 
removal of cervical spinal bone spurs.
All patients submitted to injective laryngoplasty under-
went pre- and post-operative dysphagia evaluation using 
the dysphagia Score and a FEES, the results of which 
were subsequently quantified using the modified Penetra-
tion-Aspiration Scale.
By comparing pre- and post-operative data, all patients 
showed a statistically significant improvement, with an 
average improvement of 2.6 for the dysphagia Score (Fig. 
1) and an average improvement of 2.1 on the modified 
Penetration Aspiration Scale (Fig. 2).
Polydimethylsiloxane is well known in speech surgery for 
its safety and stability over time, as reported in many stud-
ies. our results showed that injective laryngoplasty using 
this material can prove a valid option in deglutition reha-
bilitation surgery following subtotal laryngectomy. FEES 
also proved to be a valid examination for the identification 
of anatomical alterations that cause incorrect food bolus 
passage in the respiratory tract during deglutition, and is 
also able to provide important information on the correct 
sites for vox implant injection, which is indispensable for 
correct surgical planning.
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Fig. 2. Modified pre- and post-operative Penetration-Aspiration Scale.
Fig. 1. Pre- and post-operative Dysphagia Score.